NOTE: The document identifier and heading has been changed

on this page to reflect that this is a performance specification.

There are no other changes to this document. The document identifier MIL-PRF-39035C
on subsequent pages has not been changed, but will be changed the next
time this document is revised. SUPERSEDING
. MIL-R-390358
R 31 October 1972

PERFORMANCE SPECIFICATION

RESISTOR, VARIABLE, NONWIRE-WOUND (ADJUSTMERT TYPE)
ESTABLISHED RELIABILITY
GENERAL SPECIFICATION FOR

This specification is spproved by pll Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Sgope. This specification covers the general requirements for s multiturn tead-screw actuated, and
single-turn, norwire-wound, varisble resistors with a contact bearing uniformily over the surface of the
entire resistive element, when positioned by an actuator. These resistors are capable of full-load
operation (when the maximum resistance is engaged), at a maximum temperature of 150*C, with a resistance
tolerance of :10 percent. The resistors will have lLife failure rate levels ramging from 1.0 to 0,00
percent per 1,000 hours (see 1.2.1.5). These failure rate levels are established at a 60-percent confidence
level maintained at 10-percent producer‘s risk on the basis of the life tests. The failure rate level,
identified by the appropriste symbol, is referred to operation at full rated voltage at 85'C, with o
permissible change in resistance of t5 percent as the criteria for failure. Table 1 of supplement 1
provides a summary of performance characteristics for these resistors. A part per million (PPH) quality
system is used for documenting and reporting the average outgoing quality of resistors supplied to this
specification. Statistical process control (SPC} techniques are required in the manufecturing process to
minimize variation in production of resistors supplied to the requirements of this specification.

1.2 Clpssification.

1.2.1 part or Identifying Number (PIN}. The PIN shall be in the following form, end as specified {see
0.
RJR24 ..P‘_. 102
Style Characteristic Terminals Resistance Ffailure rate
(1.2.1.1) (1.2.1.2) (1.2.1. €1.2.1.4) 1.2.1.9)

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed to: Defense Electronics Supply Center,
ATTN: DESC-ELDM, 1507 Wilmington Pike, Dayton, OH 45444-5745, by using the Standardization Document
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DISTRIBUTION SIATEMENT A. Approved for public release; distribution is unlimited.
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1.2.1.1 Style. The style is identified by the three letter symbol "RJR" followed by a two-digit
number; the Letters identify established reliability, adjustment type, nonvire-wound variable resistors,
and the number identifies the physical size.

1.2.1.2 characteristic. The characteristic s identitied by a single letter which identifies the
resistance-temperature characteristic, maximuam ambient temnperature at rated wattage, and maximum smbient
operating temperature (zero load).in accordance with table I.

TABLE 1. Characteristic.

] I |
Symbol| Raxieum resistance Maximum eabient| Maximum ambient
| temperature characteristic| temperature at | operating
| treferred o 25°C rated wattage | temperature
I ] I
| x ¢ 2PN < | %
I I
¢ | =0.025 250 85 i 150
F | 0.010 2100 85 i 150
H | 10.005 50 | a5 i 150 I
| 1 |

1.2.1.3 Terminals. The terminals are identified by a single letter in accordance with table II.

TABLE II. Terwminals,

I I I
1 sysbol | Type of terminal

| |

| L | Flexible, insulated—wire Leads.

| P | Printed-cireuit pins, |
| v/ | Printed-circuit pins (edge wounted).

| x2f | Printed-circuit pins (edge mounted, atternate configuration).

| Y 3/ ... | Printed-circuit pins (staggered).

| D 4/ | printed-circuit terminals (dual in-line package, four

| |

terminals). i

J=n
b

Available only in essentially square styles. Pins extend from the edge 180°
avay from the operating shaft, -and are parallel to the longitudinatl axis of
the operating shaft.

2/  Available only in essentially square styles. Pins extend from the edge 90°

away from the operating shaft, and are prependicular to the longitudinal axis
of the operating shaft.

37  applicable to atyle RJR12 only.
4/  Applicable to style RIRZ2 only.

1.2.1.4 Resistance. The nominal total value expressed in ohms is identified by a three-digit number; the first
two digits represent significant figures and the last digit specifies the number of zeros to follow. The
following are examples of symbols for resistance values,

101 = 100 ohms
102 = 1,000 ohms
A
1.2.1.5 Life failure-rate (esteblished at 60-percent confidence). The Life failure rate level designation as
shown in table LIl is signified by a single letter (M, P, R, or $), which identifies the Life failure-rate Level
for which the resistor is qualified (see 4.5).
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TABLE III. Failure rate designations.

|

| Failure-rate level Failure rate

| designation percent/1,000 hours
I

i i 1.0

} P 0.1

I R 0.01

] s 0.001

1.2.4.6 Example of PIN. The PIN “RIR24 F P 102 N® signities:

RJR24 - Adjustment type, resistor variable non-wire—wound (established reliability) of the dimensions
specified (see 3.1).

F - Having a characteristic aignifying a saximum resistance tesperature characteristic of =0.010
percent per °C (2100 PPM) and a capability of operating at rated wattage of 85°C maximum and
when derated at 150°C maxioum {see figure 2).

P - Having printed circuit pins.
02 - Having a nominal resistance value of 1,000 chms.
M - Having & failure rate Level of 1.0 percent per 1,000 hours.

2. APPLICABLE DOCUMENTS

1 Sovern=snt s mante <

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this document to the extent specified herein. Unless otherwise specified, the issues of these documents
are those Listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS) and
supplement thereto, cited in the solicitation (see 6.2). :

SPECIFICATION
MILITARY
MIL-R-39032 -  Resistors, Packaging of.
STANDARDS
MILITARY
MIL-5TD-202 -  Test Methods for Electronic and Etectrical Component Parts.
MIL-STD-690 -  Failure Rate Sampling Plans and Procedures.
MIL-5TD-790 -  Reliability Assurance Program for Electronic Parts Specifications.
MIL-STD-1285 -  Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available froa the Standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19111-5094.) ‘
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2.1.2 on-governmeni pubiications., The foilowing documeénts form a part of this
document to fge extent specified herein. Unless otherwise specified, the {ssues
of the documents which are DoD adopted are those listed in the {ssue of the QODISS

- cited in solicitation, \Unless otherwise specified, the issues of documents not

1fsted in the DODISS are the {ssues of the documents cfted in the solicitation
[see 6.2).

ELECTRGNIC INDUSTRIES ASSOCIATION {EIA)

EIA-554 . Assessment of Qutgoing Honconforming Levels in Parts Per Million
{PPM) (DOD adopted).

‘EIA-557 - Statistical Process Control Systems {DOD Adopted).

(Applications for copfes should be addressed to the Electronic Industries
Assocfation, 2001 Eye Street, Washingtoen DC 20006.)

{Non-Government standards and other publications are normally available from
organizations that prepare or distribute the documents. These documents also may
may be available fn or through librarfes or other infermatfonal services.)

2.2 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes appliicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specifications. The individual 1tem requirements shall be as
sEecifiEH herein and Tn accordance with the applicable detail specification. 1In
the event of any conflict between the requirements of this specification and the
detafl specificatinn. the latter shall _govern (see 6.1}. Detail specification
4

dnm 1 ddad dm sha annlda - dnm mhan
LA T B pru"lucu 1 kil qupt ‘&GU\C bPﬁLlll\ﬁ\—'U“ 2mn C"—'B

3.2 Quatification. The resistors furnished under this specification shall be
products which are qualified for listing on the applicable qualified products list
{QPL) at the time set for opening of bids {see 4.4 and 6.3}, 1In addition, the
wmanufacturer shal)l obtain certification from the qualifying activity that the

raldabhdldtu = s d - mte o A 1 o o ~ b "nA nd -
B ARL T RARERR'S ] A5suvance lt; MITEWERLE OV 5. 1.; NaAY¥e ooeh mEU ahd are uclll

maintained. Authorized distributors that are approved to MIL-STD-790 requirements
by the QPL manufacturer are listed in the QPL.

[ <
4
3
e

3.3 Reliability and quality.

3.3.1 Reliability. The rediability of resistors furnished under this

specification shall be established and maintained in accordance with the
requirements and procedures specified in MIL-STD-790 and MIL-STD-690 with details
and exceptions specified in 4.1.2, 4.4.4, and 4.6.2.1.
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3.3.2 puality.

3.3.2.1 Statistical process control (SPC). The contractor shall implement and
. use SPC techiniques In the manufacturing process for parts covered by this
specification. The SPC program shall be developed and maintained 1n accordance
with all the requirements of ELA-557. The SPC pragram shall be documented and
maintained as part of the overall relfabili{ty assurance program as specified in
MIL-5TD-790. The fmplementation of SPC shall be 12 months from the date of this
specification. Processes for application of SPC techniques may fnclude but are
not limited to:

a. Printing of resistance elements.
b. Molding operation,

€. Lead attachment.

d. Assembly.

3.3.2.2 Quality levels. The quality of lots that have been subject to and -
passed the SUbgroup I, 0 percent screening inspection of the group A {nspection

shall be established and maintained in accordance with 4.6.1.2 and EIA-554,
Individual PPM defect level {1.e., PPM-2 and PPM-3) and an overall PPM defect
level (1.e., PPm-5) shall be established based on the tests prescribed i{n the
subgroup 2 tests of the group A inspections. The defect level for PPM.2 shall be
less than 100 PPM. The implementation of PPM verification shall be 12 months from
the date of this specification.

1.3.2.2.1 MNoncompliance. The contractor shall notify the qualifying activity
when the 100 PFN Tevel 15 reached or exceeded for PPM-2, The contractor shall
provide sufficient information to the qualifying activity documenting the causes
of the problem and what corrective action is being taken. Fajlure to correct this
problem shall be the basis for removal of the affected product from the QPL.

3.4 Materfal. The material shall be as specified herefn. MHowever, when a
definite material {5 not specified, a material shall be used which wil) enable the
resistors to meét the performance requirements of this specification. Acceptance
or approval of any constituent materfa) shall not be construed as a guaranty of
the acceptance of the finished product.

3.4.1 Plastic, Plastic laminates containing a cotton-fabric base or
plastic-molding compounds containing a cotton or wood-flour filler shall not be
used, Plastic materials, that have not been machined, shall have the orfginal,
smooth, or polished surfaces. Surfaces that have been sawed, cut, punched, or
otherwise machined shall be smooth as practicable in accordance with good
wanufacturing practice for the {ntended application.

3J.4.2 Ferrous materfals, Unless specifically approved by the Government, the

use of ferrous material, with the exception of corrosfon-resistant steel and
resistance-e¢lement material, is prohibited.

3.5 Design, construction, and physical dimensions. The resfistors shall be of
the desTgn, construction, and physical dimensjons specified {see 3.1).

3.5.1 Resistance element, The resistance element shall be nonwire-wound on a
sufitable Torm which shall not char or break down as a result of the tests
Sﬂecifieu herein. The glement shal) be characterized by a continuous nature of
the surface area, or multiple paths of the resistance element to be contacted.
Contact must be made over a contfnuous and unbroken resistance path.
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3.5.Z Proteciive housing or enciosure. The reésistance eliement of compieted
resistors shall be protected by a housin?, or an enclosure, or both, which shall
completely cover the exterfor of the resistance element. The protective enclosure
shall be free from holes, fissures, chips, or other faults, and shall be such as
to minimize the establishment of leakage paths between the terminals, resulting
from collection of moisture film on the exterfor surface of the housing or
enclosure. If the housing is made from a metal or metal alloy, 1t shall be
properly protected against corrosfon and all fasteners shall be suitably plated.
Unplated copper-2lloy metals shall not be used in contact with aluminum,

3.5.3 Terafnals, Terminals shall be as specified 1n table ll. Connections of
terminals  t6 the resistance element shall be mechanically strong. All terminals
shall be fastened securely, Terminals shall be protected by a corrosion resistant
metallic ¢coatfng, and all terminals or exposed portions of insulated wire shall be
suftably treated to facilitate soldering.

3.5.3.1 Terainal identification and circuit diagram.

31.5.3.1.1 Terminal 1dent{fication.

3.5.3.1.1.1 Terminals {applicable to all terminals except L). Terminal
identification shall be by one of two methods: The numerals designating terminal
identification may be marked adjacent to the terminals, or circuit diagram (see
3.5.3.1.2) may be used, provided that such fdentiflication clearly indicates the
applicable terminals.

3,5.3.1.1.2 Terminal L type resistors. For termi{nal type L resistors, the
insulation of the flexible ‘eaas shalT be color-coded as shown on figure 1.

3.5.3.1.2 Circuft diagram. The circuit diagram shall be marked on any surface
of the resistor Jn a IegiElE manner, as shown on figure 1.

3.5.3,1.3 Legibility. Marking shall remain legible after all tests.

3.5.4 Securing of screw-thread assembhlies. Screw-thread assemblies shall not
loosen as a resuif Of Lhe tests speciried herein.

A}

3.5.% Operatiﬁg shaft, The operating shaft shal} be of corrosion-resistant
material with the head insulated from ali eiectricail parts of the resistor,

3.5.6 Contact-arm assembly. Contact pressure on the resf{stance etement shal?l
be maintaineg by positive pressure and shall permit smooth electrical and
mechanical contro) of the resistor over the entire range. The moving contact
shall have continuous electrfcal contact with its terminal throughout the entire
mechanical travel and shal) be ipsulated from the operating shaft head and case.

3.5.7 Mechanical limits.

3,5.7.1 Clutches {applfcable only to multiturn adjustment type units, unless
otherwise specified (see 3.1})., GClutcnes shay) be furnished to permit the contact
arm to 1dle at elther end of the resistance element without electrical or
mechanical malfunction (see 3.16.2).

3,5.7.2 Stops *agglicable to single turn unftsE unless otherwise sgecffied {s5ee
3.1)). Stops employe 3] ] ¢ mechanTcaTl rotation o e ¢contact arm

assembly may be part of, but shall not complete an electrical circuit,
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FIGURE 1, Circuit diagram.

3.5.8 Riveting. 'Whern riveting fs required, the operatfon shall be carefully
performed to fasure that the rivets are tight and sattsfactorily headed, Riveting
shall not be used In assembling two or more current-carrying-parts to an
tnsulating materfal.

3.5.9 Flux and cleaning agents. Flux for soldering of electrical connections
shall be rFesin or resin and atconoi. HNo acid or acid salts shall be used in
preparation for or during soldering; however, exception is permitted for
preliminary tinning of electrical connections and for tinning or soldering of
methanical Joints not used to complete electrica) circuits. Acid or acid salts
" shal) not be used where they can come in contact with fnsulatfon material. Where
actd or acid salts are used, as permitted herein, they shall be completely
neutralized and removed i{mmedfately after use.

3.5.10 Process., Soldering connections shall be neat, There shall be no sharp
paints or Tough surfaces resulting from {nsufficient heating. The solder shall
feather out to a thin edge, indicating proper flowing and wetting action, and
shall not be crystallized, overheated, or underheated. The mian{mum necessary
amount of flux and solder shall be used for electrical connectiens. Excess resin
shal) be removed without damage to the solder connectfon. Insulation material
that has been subjected to heating during the solder operation shall be undamaged
and parts fastened thereto shall not have become lgosened.
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3.5.11 Soider dip {retinningj feads {not appiicable to terminal Lj. The
manufacturer {or his authorized category B or { distributor) may solder dip/retin
the leads of product supplied to this specificatfon provided the solder dip
‘process. has been approved by the quatifying activity.

3.5.11.1 Qualifying Activity Approval. Approval of the solder dip process wil)
be based on one o e rtoliowing-options:

a. When the original lead finish qualified was hot solder dip lead finish 52
of WIL-STD-1276 (Note: The 200 microfnchk maximum thickness is aot
applicable). The manufacturer shall use the same solder dip process for
retinning as 15 used in the original manufacture of ‘the product.

b. When the lead originally qualified was not hot solder dip lead finifsh 52
of MIL-STD-1276 as prescribed in 3.5.11.1a, approval for the process to
be used for solder dip shall be based on the following test procedure:

(1) Thirty samples of any resistance value for each style and lead
finish are subjected to the manufacturer's solder dip process.
Following the solder dip process, the resistors are subjected to the °

dc resistance test (and other group A electricals), No defects are
allowed.

{2) Ten of the 30 samples are then subjected to the solderability test.
No defects are allowed.

{3) The remaining 20 samples are subjJected to the resfstance to solder
heat test followed by the moisture resistance test {or hermetic seal
test {f the device is heraetically sealed). Mo defects are allowed.
{Note: Solder dip of gold plated leads {5 aot allawed).

3.5,11.2 Solder dip/retinning options. The wmanufacturer {or authorized
category 8 or C distributor] may solder dip/retin as foltows:

a. After the 100 percent group A screening tests, Following the solder
dip/retinning process, the electrfcal measurements requfred in group A,
subgroup 1, .100 percent screening tests shall be repeated on 100 percent
of the 1ot (Note: The manufacturer may solder dip/retin prior to the 100
percent electrical measurements of the group A, subgroup 1 tests}. The
Percentage Defective Allowable (PDA) for the electrical measurements
shall be as for the subgroup 1 tests.

b. As a corrective action 1f the lot fails the group A solderability test.

C. After the group A inspection has been compieted. Following the solder
dip/retinning process, the electrical measurements required in group A,
subgroup 1, 100 percent screening test shall be repeated on 100 percent
of the lot, The PDA for the efectrical measurements shall be as for the
subgroup 1 tests. Following these tests, the manufacturer shall submit
the lot to the group A solderabiiity test as specified in 4.7.13.

3.5.11.3 Melding and brazing. Where welding and brazing {s employed, the
electrical connections sha e mechanically secure and e1ectr1ca¥ly continuous
after welding and brazing, Where brazing {s employed onty, substantially
noncorrosive fluxes shall be used, unless 1t can be shown that corrosive elements
have been satisfactorily removed after brazing.
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FIGURE 2. Derating curve for high-ambient temperatures,

3.6 Power rating. The res{stors shall have a power rating based on contfnuous
full -l1a2d operation at the ambfent temperature specified (see 3.1 and figure 2},
The power rating is dependent on the ability of the resistors to meet the life
requirements specified fn 3.30. For temperatures in excess of those specified,
the Joad shall be-derated as shown on figure 2. Power ratings as specified (see
3.1), are applicable.only when the maximum resistance resfstance {s engaged {n the
circuit. The power rating is reduced in approximately the same proportion as the
resistance,. i

3.7 Yoltage rating. The theoretically calculated rated continuous working
veltage or the voltage equivalent to power rating (rated wattage) shall be
determined from the following formula:

-

Where: £ = Rated dc or rms ac continuous working voltage at commerical-line
frequency and waveform.
P = Power rat!n? {see 3.1},

R = Nominal restistance {see 3.1}

In no case shall the rated dc or rms continuous working voltage be greater than
the applicable maximum value {see 3.1).

3.8 (onditioning. When resistors are tested as specified in 4.7.2, there shall
be no mE€Chantcal damage. The change in total resistance shall not exceed 32
percent for characteristic €, ¢1.5 percent for characteristic F, and t1 percent
for characteristic H. 1
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3.9 contact resistance variation, When measured as specified {n 4.7.3, the
contact resistance varlation shall not exceed #3 percent or 20 ohms for

characteristic C, and +3 percent or 3 ohms for characteristics F and H, which ever
1s greater,

J.1¢ Integrity of shaft {not applicable to style RJR3IZ)., When resistors are
tested as s echgea Tn 4.7.%, there shall be no evidenceé of shaft breakage, and

the shaft shall remafin fn one piece.

3.11 D€ resistance,

3.11.1 Total resistance. When measured as specified in 4.
direct current lde) reclcsfance shall not daviata from ths. gpe

resistance {see 3. ll by more than £10 percent,

€0 ~J

3.11.2 End resistance., Wwhen measured as specified tn 4.7.5.2, the end
resistance for all characterfstics shall not exceed 2 ohms or ¢2 percent of the
total resfstance, which ever {s greater.

3.12 Immersion (not applicable to L terminals). When resistors are tested as
specifie n ¥, 7.6, noe continuous stream of bu es shalT emanate from any
concentrated point of the resistor., When resistors are subjected to the dye
penetrant test, there shall be no evidence of dye in the internal cavities.

3.13 Actua) effective electrfical travel. When resistors are tested as
specified in §./7/.7, the number of turns of the operating shaft necessary for the
contact arm to traverse the resistance element shall be as specified {see 3.1).

3.14 {pielectric withstanding voltage. W¥hen resistors are tested as specified
in 4.7.8, there shall be no evidence of damage, arcing, or breakdown. The leakage
current shall not exceed one mill{ampere,

3.15 Insulation resistance. When resistors are tested as specffied in 4.7.9,
the dry Vrnsulation resistance shall not be less than 1,000 megohms.

3,16 Torgque.

o

2

nao. Uha

3.16.1 perat{r Hhen reasistors are tested as gpec{fied {n 4.7,10.1, the
minimum tdF%UF’FF‘ﬂired to move the contact arm shalf be 0.05 ounce-inch and the
maximum torque requfred shall be as specified (see 3.1},

3.16.2 Clutch (agg]icab}e only to multfturn adjustment tz%e unfts, unless
otherwise spec [3 en resistors are tested as sSpec e ne&.7. he
contact arm shall Tdle against the stop without electrical discontinuity or

evidence of mechanical damage. The travel of the zrm shall also be capable of
reversing direction.

3.16.3 Stops (applicable only to single turn units. unless otherwise
specified}, €n resistors are tested as Spec n 4, ey shalli
wgfﬁsfana the top torque specified (see 3.1}, without damage to the contact arm or
stop.

3.17 Thermal shock. When resistors are tested as specified in 4.7.11, the
change in toteal resistance shall not exceed :2 percent for characteristic C, and
t] percent for characteristics F and H, The change in Setting stability shalil not
exceed #] percent, There shall be no electrical discontinuity or evidence of

mechanical damage.

3.18 Salderability {not agplica$1e to terminal L). When resistors are tested
as specitied Tn 4.7.13, they shall meet the criteria for wire-lead terminal
evaluation {n the test method.

10
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3.19 Resistance-temperature characteri itied in 4.7, 14, the

resistance-temperature characteristics shall be refer to an acbient temperature of 25°C. Resiators shall not
exceed the applicable values specified in table I.

3.20 Moisture resistance. When resistors are tested as specified in 4.7.15, resistors shall meet the following
requiresents:

Total resistance — - - = = — — - Change shall not exceed 2 percent for characteristic C,
and 1 percent for characteristics F and H.

Insulation resistance - - - - = Shall not be (ess than 100 segohms,

visual examination - = = = = = = There shall be no evidence of mechanical damage.

- L EE . U S 2 4-..

3.21 Seta ty. Wwhen resistors are tested as specified in 4.7.

6, the seiability shall be 7 percsit saximm
3.22 shock (specified pulse). When resistora are tested as specified in 4.7.17, the change in total resistance

shall not exceed £1 percent. The change in setting stability shall not exceed x1 percent. There shall be no
electrical discontinuity or evidence of mechanical dasage.

3.23 vibration, high freguency. When resistors are tested as specified in 4.7.18, there shall be no electricat
discontinuity, and resistors shall meet the following requirements:

Setting stability - =~ ~ - - = - Change shall not exceed 1 percent.
Total resistance - - - - - — - Change shall not exceed *1 percent. :
Visual examination - - - - - - There shall be no evidence of mechanical damage.

3.24 Salt spray (corrosion). When resistors are tested as specified in 4.7.19, there shall be no sppreciable
corrosion which will affect the Life or serwceabthty If the base metal is corroded, it shall be considered a
defect.

3.25 Resistance to soldering heat. When resistors_are tested as specified in 4.7.20, the change in total
resistance shall not exceed £1 percent. There shalt be no evidence of mechanical damage.

3.26 Low temperature operation. When resistors are tested es specified 4.7.21, resistors shall meet the
following requ‘_il:g-ents:

Setting atability - - - - - - - thange chatl not exceed 2 percent.

Total resistance - - = = ~ - - thange shall not exceed 22 percent for characteristic C, and 1
percent for characteristics F and H.

Visual examination - - - - - - There shall be no evidence of sechanical dasage.

3.27 High tegperature exposure. When tested as specified in 4.7.22, resistors
shall meet the the following requirements:

Setting stability - - = = - - = Change shall not exceed 2 percent.
Total resistance - -« - - - - = Change shall not exceed +3 percent.
Dielectric withatanding

voltage - - - -« = - - = - As specified in 3.13.

{atmospheric pressure)
Insulation resistance - - - - - shall not be less than 1,000 megohms.
Visual exaaination - - - - - - There shall be no evidence of mechanical damage.
i
1n
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3.28 Rotational life. Uhen resistors are tested as specified in 4.7.23, the change in totsl resistance shall
not exceed 12 percent, and there shall be no mechanical demage. The failure of one pair of units being tested

shall not count as a failure for the companion unit.

3.290 Teraminal strength. When resistors are tested as specified in 4.7.24, there shall be no evidence of
wechanical damage, and resistors shall be electrically continuous.

+

3.30 Life.

3.30.1 cualification. When resistors are tested as specified in 4.7.25, there shall be no evidence of
mechanical damage. The change in resistance between the initial asasurement and any of the succeeding
measuresents shall not exceed +3 percent.

3.30.2 Failure-rate level determination. When resistors are tested as specified in 4.7.25, there shall be no
evidence of mechanical damage to the resistance elesent, or enclosure. The change in resistance between the
initial measuresent end any of the succeeding measurements shall not exceed =5 percent. This single failure
criteria shall be applicable to all measurements during the Life test for purposes of determining failure rate
level qualification and is applicable as a parallel requirement with 3.30.1 to the measurements made during the
life test specified for the qualification inspection.

3.31 .Resistance to solvents. When resistors are tested as specified in 4.7.26, there shall be no evidence of
mechanical damage and the markings shall remain legible.

3.32 Low temperature storage (gqualification only). When resistors are tested ps specified in 4.7.27, the
change in total resistance shall not exceed 12 percent for characteristic ¢, and 21 percent for characteristics F
end H.

3.33 nerking.

3.33.1 Full marking. Resistors shall be marked with the PIN (see 3.1), and "JAN" brand. In addition, the
resijstor shall be dated and source coded in accordance with MIL-STD-1285. Where the date coding does not provide
specific lot identification, the manufacturer shall mark the resistor with the Lot code symbol. Where required,
the PIN may appear on two lines as shown in the following example:

o

RJRZ4F
P102n

Marking shall resain legible at the end of all tests.
3.33.2 NMinisum_marking. When the physical size of the resistor style precludes the marking of the inforsmation
required by 3.33.1, the minimum marking shall be as specified in the detail specification (see 3.1). HMarking

shall remain legible at the end of alt tests. In those cases where full marking requirements are not on the
resistor body, the full marking shall be marked on the unit package.

12
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3.33.3 JAK and J marking. The United States Government has adopted, and is
exercising Tegitimate control aver the certificat{on marks “JAR" and "J°,
respectively, to indicate that items so marked or ident{fied are manufactured to,

“and meet all the requirements of military spec{fications. Accordingly, items

acquirea to, and meeting all of the criteria specified herein and 1n applicable
specifications shall bear the certification mark “JAN" except that items too smal)
to bear the certification mark “JAN" shall bear the letter “J". The "JAN" or *J*
shall be placed inmediately before the P.IN except that if such location would
place a hardship on the manufacturer ip connection with such marking, the “JAN" or
J" may be located on the first 1ine above or below the PIN. Items furnished
under.contracts or orders which efther permit or require deviation from the .’
conditions or requirements specified herein or in applicable specifications shall

not bear “JAN" or "J", In the event an ftem fails to meet the requirements of
this specification and the applicable specification sheets or assocfated detaf)
specificatfons, the manufacturer shall remove the "JAN" or the “J" from the sample
tested and also from all {tems represented by the sample. The "JAN" or "J°
certification mark shall not be used on products acquired to contractor drawings
or specifications. The Unfted States Government has obtained Certificate or
Registration Number 504,860 for the certification mark “JAN".

3.33.4 Supplying to higher FR levels. A manufacturer may supply to all higher
failure rate Eevels than %ﬁaf to which he 15 qualified. Parts qualfified and
marked to lower faflure rate levels, with procuring agency approval, are
substitutable for higher rate level parts, and shall not be remarked unless

specified in the contract or purchase order (see 6.2 and table IV].

TABLE IV, Faflure rate substitution.

| \ i
| Faiture | Fatlure rate |
| rate substitution |
T I
I s (.001) s |
| R {.01) S, R |
| P {0.1) S, R, P |
s l M (1-0‘ s' RI Pl ) '

3.33.5 Supplying tc higher resistance temperature characteristics. Parts
qualified and marked to Jower resistance temperature characteristics, with
procuring agency approval, are substitutible for higher resfistance temperature
characteristics and shall not be remarked unless specified in the contract or
purchase order {see 6.2 and tabie V).

TABLE Y. Characteristic substitution.

] |
ICharncteristic |Characteristic|

| substitutfon |

. | |

Symbol | 3/°C | :
]

| |

H 50 | H {

| F £100 | H, F l

I ¢ +250 | H, F, ¢ |

I . L l
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3.34 Morkmanship. Resi{stors shall be processed in such a manner as to be
uniform Tn quality and shall be free from holes, fissures, chips, and
malformation. The leads shall be unbroken and not crushed or nicked, and the

"resistors shall be free from other defects that will affect 1ife, serviceability,
or appearance.

4. QUALITY ASSURANRCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, EEe contractor 1s responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as
othervise specified in the contract or purchase order, the contractor may use his
own or any other facilities suftebie for the performance of the inspection
requirements specifijed herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set fourth in the
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. A)] {ftems shall meet all requirements of
sections 3‘!%3‘ST“TﬁEITﬁfﬁiffT%ﬁ'EET‘forth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract, Sampling inspection, as part of manufacturing operations, is acceptable
practice to ascertafp conformance to requirements, howver, this does not authorize
submission of known defective material, either Indicated or actual, nor does {t
commit the Government to accept defective material.

4.1.2 Relfability assurance program. A relfab{l{ty assurance program shall be
estabiished and maintained Tn accordance with MIL-5TD-790. Evidence of such

compliance shall be verified by the qualifying activity of this specification as a
prerequisite for quailificatfon and continued qualificatfon.

4.1.3 Stat{stical process control. A SPC program shall be established and
mainteineH"Tﬁ‘i?ﬁi?ﬁi%fi‘ﬁTfﬁ'ETITEE7. Evidence of such compliance shall be
verified by the gqualifying activity as a prerequisite for qualification and
retention of qualification.

4.2 Classification of inspections. 1Inspection requirements specified herein
are classitled as Follows:

a. Qualiffcation inspection {see 4.4),
b. Verification of qualification (see 4.5).
€. Quality conformance inspection (see 4.6),

4.3 Inspections, conditions and precautions.

4.3.1 Inspection, Unless otherwise specified herein, all fnspections shall be
performed 1n accordance with the test conditions specified in the "GEMERAL
REQUIREMENTS" of MIL-STD-202.

4.3,2 Precautfons. Adequate precautfons shall be taken during inspection to
prevent condensation of moisture on resfstors. Precautions shall also be taken to
prevent damage by heat when soldering resistor leads to terminals.

4.4 Gualification inspection. Quélification inspection shall be performed at a
laboratory acceptable to the Government {see 6.3), on sample units produced with
equipment and procedures normally used in production.

14
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4.4.} Sample. The number of sample units comprising a sample of resistors to
be submitted For qualification inspectfon shall be as specified in the appendix to
this specification. The sample shall be taken at random from a production run and

“shall be produced with equipment and procedures normally used in production. Each
resistor style shall be qualified separately.

4.4.2 Test routine (see 30.1). Sample units shall be subjected to the

qualification Tnspection specified in table YI, in the order shown. Sample test
routine shall be as indicated in the appendix. The qualification of other than
“P* type terminals shall be only applfcable at the time of the original submission
(see appendix). The manufacturer shall not submit all of one terminal type at
original submission and request qualification extension to a different terminal by
partial submissfon at a later date. The qual{ficatfon 1ife sample shall be

continued on test for 10,000 hours. The requirement of 3.30.2 shall apply for
failure rate data accumuiation. :

4.4.3 Defectives., Defective specimens in excess of the quantities allowed in
table YI shall be cause for refusal to grant qualification.

TABLE vI. Qualification inspection. 1/

i . I i ] |
| Inspection | Requirement | Test | Number of sample | Number of
I | paragraph | method | units to be ldefectives
: : paragraph : inspected 2/ :allowed 3/

!
| croup 1 | i ' | i
rou
Conditioning 4/ - - - - | 3.8 | a.7.2 | 1 |
Contact resisTance | | | | |
| varfation &4/ - - - - - | 3.9 | 4.7.3 I{ A1l sample |  N/A |
| lomersfon 4/7- - - - - - | 3.12 | 4.7.6 I| units I !
| Group 1a i I L | I
rou

IVisual and mechanical 13.1, 3.3 to | N | |
examination 4/ §/ - - ]3.3.2 inc?, | 4.7.1 | | N/A |
| e 13.4 to 3.5.11] | } |
t lincl, and | | | i
| 13.33 to 3,34 | | | |
} I{ncl. | { . } }
I | LA1Y sample 1 0 |
{Actual effective | | | {f units except | |
| electrical travel 47 - | 3.13 | 4.7.7 || for group 11 I |
|End resistance 4/ -—- - | 3.11.2 I 4.7.5.2 | ! !
IDielectric withStanding | | I | |
| voltage 4/ - - - - - . I 3,14 | 4.7.8 | | |
-lInsulation"resistance 4/ | 3.15 | 4.7.% | | |
[Torque 4/ - - - - - . ~- 3.16 | 4.7.10 | | |
iThermal shock &4/ - - - - : .17 I 4.7.11 }J = :
Group 11 | | | | |
‘SolderaEllity ------ I 3.18 i 4,7.13 : 6 any value = :
| Group 11 I | | | |
|Resistance temperature | ! | | |
characterjstic - - - - 3.19 | 4.7.14 I] 12 6 highest | 1 |
'Mofsture resistance- - - 3.20 i 4.7.15 i 6 iowest i 1 I
Contact resfstance : ) [r { 1
varfation- - - - . . . 3.9 | 4.7.3 I | |

See footnotes at end of table.
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TABLE ¥I. Qualification inspection 1/ - Continued.

——— — — — T e e S e S s W Al gy S Wt S i S

I I ] ]
| {nspection | Requirement Test | Mumber of sample Nuaber of|
| | paragraph method | units to be defectives|
I } paragraph } inspected 2/ allowed 3/1
} b v ; 1 =
rou
ISetabiTity - -~ - - - - - | 3.21 4.7.16 h
IShock {specified pulse)- | 3.22 4.7.17 | |
f¥ibration, nigh frequency] 3.23 4.7.18 ]\ 12 6 highest | 1
|Contact resistance ! | i 6 lowest |
| varfation - - - - « - | 3.9 | 4.7.3 | |
}Salt spray (corrosfon} - } 3.24 F 4.7.19 =4 }
| Group ¥ | | | |
| Resistance to soldering | ! I |
heat - = - « « = - - - | 3.25 | 4.7.20 |) g
ILow temperature | | | |
I operation - - - - - - | 3.26 | 4.7.21 | |
Low teaperature storage- | 3.32 | 4.7.271 | |
|#sgn temperature exposurel 3.27 | 4.7.22 | 12 6 highest | 1% 1
Contact resistance | | | 6 lowest |
| varfation - - - - - - | 3.9 I 4.7.3 |
IIntegrity of shaft - - - | 3.10 | 4.7.4 | |
1 ] Y1 l ‘ v i
rou
|Rotational Tife - - - - 3.28 | 4.7.23 12 6 highest | 1
IContact resistance | 6 highest I J
| variatfon - - - - - - 3.9 I 4.7.3 I
iTnf-ina! strength - - . 3.29 i §.7.2% 3 i
[ Group YII } I | |
‘Life ---------- ‘ 3.30 | 4.7.2% J 102 51 highest | 1
I | 51 lowest I
Group ¥1Il.. - | |
IResistance to sclvents - 3.31 = 4.7.26 4 any value : 1]

1/ Group I tests need not be performed 1f manufacturer presents certified data

- proving that tests have been previously performed on the qualification
sanple units.

2/ See appendix for detatls.

Ei Faijure of one resistor in one or more tests of a group shall be charged as
single defective.

4/ MNondestructive tests.

5/ Marking shall be considered defective only if {1legible or missing.

4.4.4 fR gqualification. FR qualification shall be {in accordance with the
general and detail requirements of MIL-STD-690 and the following details:

a2, Procedure I - Qualificatfon at the fnftial FR level. Level M (1.0
percent) of FRSP-60 shall apply, Sample units shall be subjected to the

qualification Inspection specified in group VII of table VI (see 4.4.2).
Entire 11fe test sample shall continue on test to 10,000 hours as

specified in 4.7.25, upon completion of the 2,000 hour qualification.
]

b. Procedure Il - Extensfon of qualification to lower FR levels. To extend
qualification to the R level (0.0l percent) and S {0.001 percent) FR

Tevels, data from two or more styles of similar construction may be
combined.
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¢. Procedure 1] - Maintenance of FR level qualification. Maintenance
period B of FRSP-I0 shall apply. Eegaraiess ot the number of production
lots produced during this period, the specified number of unit hours

shall be accumulated to maintain qualiffcation (see 4.6.2.1). For FR
levels M, P, R, and S data from all lead types may be combined.

4.4.5 Quality level verification. The contractor is responsible for
establishing a quality system to ver{ify the PPM level of lots that are subjected
to subgroup 2 tests of group A fnspections. The PPM defect level shall be based
on & 6-month moving average. The contractor shall verify and report monthly on

}ndividga] Egh categorfes (1.e., PPM-2 and PPM-3) and an overall PPM defect level
i.e., PPH-5)}.

4.5 Verification of qualification. Every six months, the manufacturer shall
congile a summary of the results of quality conformance i{nspections and extended
failure rate [FR) data, {n the form of & veri{fication of qualification report, and
forward it to the qualifytn? activity within 30 days after the end of the
reporting perfod as the basis of contfpued qualification approval. In additfon,
the manufacturer shall {mmediately notify the qualifying activity whenever the FR
data ifndfcates that the manufacturer has failed to maintain the qualified FR
level, or the group B inspection dats fndicates failure of the quaiified product
to meet the requfrements of this spectfication. Continuation shall be based on
evidence that over the 6-month period, the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the

b. The manufacturer has not modified the design of the item,

c. The specification requirements for the {tem have not been amended so far
as to affect the character cof the item.

d. Lot rejection for group A inspection does not exceed 15 percent or one
lot, whichever 1s greater.

e. The requirements for group B finspection are met.

f. The records-of FR tests combined substantfate that the "M" (1.0 percent).
or "P" (0.1 percent) FR level has been mafntained, or that the
manufacturer continues to meet the "R" (0.0l percent), and "S" {0.001
percent) FR level for which qualiffed, although the total component hours
of testing does not, as yet meet the requirements of 4.4 .4¢,

g. The contractor shall provide documentation to the qualifying activity
pertaining to PPM calculations Tncluding nuabers of part types tested,
individual PPM defect categorfes (1.e., PPM-2 and PPM-3) and the overall
PPh defect rate (PPM-5}. This information shall be submitted on a detail
specification basis and based on a 6-month moving average.

When group B requirements were not met and the manufacturer has taken correctfive

action satisfactary to the Sovernment, group B testing shall be instituted. A
summary of the retesting shall be forwarded to the qualifying activity within 30
days after completion of the retest. All reports shal) be certified by a

responsible company official and the government inspector.

If group B test requires a comparison of “"post-test” readings with initial
reagings {(delta measurements), the verification of qual{fication summary shall
include the maxfmum and minimum delta changes for each inspection lot. For Tife

testing, delta R readings shall be Feported at each interval in which readings are
taken,
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4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall consist of group A
inspection. Delivery of shipment shall not be delayed pending completion of group B inspection.

4.6.1.1 Inspection and preduction lot.

4.6.1.1.1 Inspection lot. An inspection lot as far as practicable, shall consist of all resistors of the same
style and characteristic, regardless of the .resistance value (combining of all tersinal typea except L is
acceptable) produced in & period not to exceed 30 days, produced under essentially the same conditions, and
offered for inspection at one time.

4.6.1.1.2 Production lot. A production lot shall consist of resistors of the same style, nominal resistance
value, resistance tespersture characteristic, and terminal style. Manufacture of all parts in the lot shall have
been started, processed, assesbled, and tested as a group. Lot identity shall be maintained throughtout the
manufacturing cycle.

4.6.,1.2 Group A _inspection. Group A inspection shall consist of the examinations and tests specified in table
VII, and shall be made on the same set of same units, in the order shown.

4.6.1.2.1 Subgroup 1 tests. Subgroup 1 test shall be performed on a production lot basis on 100 percent of the
product supplied under this specification. Resistors that are out of resistance tolerance, or which experience a
change in resistance greater than that permitted for the tests of this subgroup shall be removed from the Lot.
Only lota having not more than 10-percent rejects ar one resistor, whichever is greater dut to exceeding the
specified resistance change Limit, as & result of subgroup 1 tests shall not be furnished on orders, Corrective
action shall be taken on such values and new pieces furpished.

4.6.1.2.2 MHanufecturer's production inspection. 1f the sanufacturer performs tests equal to or more strihgent
than those gpecified in subgroup 1, table VII, as the final step of this production process, group A, subgroup 1
inspection say be waived and the data resulting from the manufacturer's production tests may be used instead.
Authority to vaive the subaroup 1 ‘Insnecttm shall be granted by the qualifying activity only. The fallowimg

2008V r ceh AL = =i SSLITXMRE SLLIVIL

cr1teria wust be complied with:

a. Tests condducted by the wanufacturer during production shall be clearly identical to or more stringent
than that specified for subgroup 1. Test conditions shall be equal to or more stringent than those
speciﬁed for subgroup 1.

b.  Manufscturer subjects 100 percent of the product supphed under this specification to his production
tests.

c. The parameters measured and the failure criteria shall be the same¢ or more stringent than that
specified herein.

d. The lot rejection criteria is the same or more stringent than that specified herein.

e.  The sanufacturer shalt make available all information concerning the test procedures and
instrumentation used in his production tests. This data shall be provided as part of tha svaluation
required for MIL-STD-790. The manufacturer shall also make available to the Government all records of
all detail test data resulting from production tests.

f. Once approved, the smanufacturer shall not change the test procedures or criteria without prior
motification end concurrence by the qualifying activity.
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TABLE V1i. Group A inspection.

4.7.13 See 4.6.1.2.7

I ] | | 1
'Examinatfon or test |Requirement| Method | Sampling procedure |
: | paragragh {paragraphi !
{ | | T 7
| Subgroup 1 I [ | 100 percent |
IConaiEioéThg ----- | 3.8 . | 4.7.2 | inspection |
Contact resistance | | . | |
varfation - - - - .| 3.9 | 4.7.3 | |
Ilnmersion - - - == ] 3,12 { 4.7.6 { %
] I | I
| Subgroup 2 (PPM)} ! I !
| DT resistance M-2)-1 3.1} | 4.7.5 | See 4.6.1.2.3.1 |
Mechanical (PPM-3) - -} 3.5 1 4.7.1 ] See 4.6.1.2.3.2 |
{dimensions only) | | |
i i i
]
Subgroup 3

sual examination - -| 3.33 and 4.7.1 See 4.6.1.2.4
3.34 . |
|
i |
Subyroup 4 | |
|IEnd resistance - - - .| 3.11.2 | 4.7.5.2 |
bactusl effective | | i i
| electrical travel- -| 3.13 4,7.7 | See 4.6.1,2.5 |
IDfelectric i | ’ |
| withstanding | { |
| voltage - - - - . . | 3.14 4.7.8 | |
fInsulation resistance-| 3,15 4.2.9 | |
ITorque - - - - - - . . | 3.16 4.7.10 | |
}Therma\ shock - - - -] 3.17 } 4.7.11 ! |
|
1 | | | T
i Subgroup 5 | | | i
ResTstance to., | | | |
{ soldering heat .- - .| 3.25 | 4.7.20 | See 4.6.1.2_6 |
:lnmersion ------ | 3.12 { 4.7.6 { :
I | T ¥
| | |
| | l j
N | | [

|

|

Subgroup 6 |
Snlaeraﬁility - - - -} 3.18

i

4.6.1.2.3 Subgroup 2 tests (PPM categories),

4.6.1,2.3.1 PPm-2. Subgroup 2 tests shall be performed on an inspection lot
basis., Samples subjected to subgroup 2 shall be selected in accordance with
table ¥111 based on the size of ihe inspecticn 1ot, {Note: Larger sampies may be
Inspected by the contractor in order to calculate PPM, however rejection of the
Yot shall be based on 1 or more defects.) In the event of 1 or more faflures the
1ot shal) be rejected. Equipment used to perform the subgroup 2 tests shall not
be the same as those used 1n the subgroup 1, 100 percent tests.

4.6.1.2.3.2 PPM-3. Statistical sampiing fnspection shall be performed on an
tnspection lot Basis., A sample of 13 parts shall be randomly selected, {f one or
more defects are found, the lot shall be rescreened and defects removed. A new
sample of 13 parts shall be randomly selected. If one or more defects are found
in this second sample, the lot shall be rejected and shall not be supplied to this
specification,
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4.6.1.2.3.3 Rejected lots. The rejected Lot shall be segregated from new lots and those lots that have passed
inspection. The rejected lot shall be 100 percent inspected for those quality characteristics found defective in
the sample and any defects found removed from the lot. A new sample of parts shall be randomly selected in
accordance with Table VIII. If 1 or more defects are found in this second sample, the Lot shall be rejected and
shall not be supptied to this specification.

4.6.1.2.3.4 PPH calculations. PPH ons shall be based on the results of the € ¢
prescribed in 4.6.1.2.3.1 and 4.6.1.2.3.2. -Calculations and data exclusion shall be in accordance with EIA-554.
(Note: PPH calculations shall not use data on the second sample submission).

4.6.1.2.4 Subgroup 3. Statistical sampling inspection shall be performed on an inspection lot basis. A sample
of 13 parts shall be randomly selected, 1f one or more defects are found, the Lot shall be rescreened and defects
resoved. A new sample of 13 parts shall be randomly selected. If one or more defects are found in this second
sample, the lot shall be rejected and shall not be supplied to this specification.

4.6.1.2.5 Subgroup 4. Statistical sampling inspection shall be performed on an inspection Lot basis. A sample
of 13 parts shall be randomty selected, if one or more defects are found, the lot shall be rescreened and defects
removed. A nev sample of 13 parts shall be randomly selected. If one or more defects are found in this second
sample, the lot shall be rejected and shall not be supplied to this specification. These tests are considered
destructive and samples submitted to the these tests shall not be supplied on the contract.

TABLE VIII. Samplipg plans for PPN _categories.

I
} Lot size | Ssample size
| |  for PPM-2
1 |
| |
i G- 32 | 100 percent
| 33 - 125 | 100 percent
| 126 - 3,200 | 125
| 3,201 - 10,000 | 200
| 10,007 - 35,000 % 315
4.6.1.2.6 Subgroup 5. Statistical sampiing inspection shall be performed on an inspection lot basis. A sample

of 13 parts shall be randomly selected, if one or more defects are found, the (ot shall be rescreened and defects
removed. A new sample of 13 parts shall be randouly selected. 1f one or more defects are found in this second
sample, the lot shall be rejected and shall not be supplied to this specification. These tests are considered
destructive and samples submitted to the these tests shall not be supplied on the contract.

4.6.1.2.7 Subgroup 6 (solderability).

4.6.1.2.7.1 Sampling plan. Thirteen samples shall be selected randosmly from each inspection iot and subjected
to the subgroup 6 solderability test, if one or sore defects are found, the Lot shall be rescreened and defects
removed. A new sample of 13 parts shall be randomly selected, if one or more defects are found in the second
sample, the Lot shall be rejected and shall not be supplied to this specification.
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4.6.1.2.7.1.1 Rejected lots. In the event of one or mwore defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the lot:

a. Each production lot that was used to form the failed inspection Lot shall be individually submitted to
the solderability test as required in 4.7.13. Production lots that pass the solderability test ere
available for shipsent. Production lots failing the solderability test can be reworked only if
subaitted to the solder dip procedure in 4.6.1.2.7.1.1b.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved solder dip
process as specified in 3.5.11. Following the solder dip the electrical measurements required in
group A, subgroup 1 tests shall be repeated on 100 percent of the lot. The FDA for the electrical
measurements shall be as for the subgroup 1 tests. Thirteen sddit{onal samples shatl be selected and
subjected to the solderability test with zero defects allowed. If the lot faila this solderability
test, the lot shall be considered rejected and shall not be furnished against the requirements of this

specification.
4.6.1.2.7.1.2 Dpisposition of samples. The solderability test is considered a destructive test and samples

subnitted to the solderability test shall not be siupplied on the contract.

4.5.2 Periodic_inspection. Periodic inspection shall consist of group B inspection. Except where the results
of this inspection show noncompliance with the applicable requirements (see 4.6.2.1.3), delivery of products wvhich
have passed group A inspection shall not be delayed pending the results of periodic inspection.

4.6.2.1 Group B inspection. Group B inspection shall consists of the examinations and tests specified in table
IX, in the order gshown. They shall be performed on samples from Lots which have been subjected to and passed the
group A inspection. Sample sizes and rejects shall be a3 indicated for the applicable group in table IX.

6.6.2,1.1 Quarterly (subqroup 1). Samples shall be accumulated from each inspection lot and placed on extended
life of 4.7.24 for the full 10,000 hour life test, A sufficient nusber of samples shall be selected from each lot
by the manufacturer so that the maintenance of faijlure rate requirements are complied with within the specified
maintenance period. In any event, a minimum of 5 samples shall be selected from each lot. As far as practicable,
the manufacturer shall select the resistance values so that all resiatance decodes produced during the saintenance
period are represented. The accumulated data shalt be used for maintenance of extension of failure rate
qualification.

4.6.2.1.2 Di'sb'osition of sample unfits. Sample units vhich have been subjected ro group B inspection shall not
be delivered on the tontract or purchase order.

4.6.2.1.3 HNoncomplience. If & sample fails to pass group B inspection, the manufacturer shatlt notify the
qualifying activity and the cognizant inspection activity of such a failure and take corrective action on the
materials or processes, or both, as warranted, and on all units of production wvhich can be corrected and vhich
vere manufactured under essentially the sase materials and processes, and which are considered subject to the sanme
faiture. Acceptance and shipment of the product shall be discontinued until corrective action has been taken.
Group B inspection shall be repeated on additional sample units (all inspections, ar the inspection which the
original sample failed, at the option of the qualifying activity). Groups A inspection may be reinstituted;
however, final acceptance and shipment shall be withhetd until the group B inspection has shown that the
corrective action was successful. In the event of failure efter reinspection, information concerning the failure
shall be furnished to the cognizant inspection activity and the qualifying sctivity.
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TABLE 1IX.

Group B inspection.

{ | { { I I
lExamipation or test | Requirement | Method | Mumber of | Number of |
| | |_samples | defectives |
| quarten i ‘n 1 ‘s
uarter
| . Subgraup ; | | | |
ILife = - - - = . - .. | 3.30 4.7.25 | See | See {
‘ | 4.6.2.1.1 4.6.2.1.1 ‘
Subgroup 2 |
JResistance temperature | Iy O !
| characteristic - - - 3.19 4.7.14 |{12-6 highest|]| 1} |
IMoisture resistance 1/-| .20 4,7.15 | 6 lowest | |
IContact resistance ) } ] 1 |
| vartation - - - - . . 1 3.9 4.7.3 | | |
| | ] | \_ |
| Subgroup 3 ] | [ ]
Rotatfﬁﬁgl Igfe - 3.28 4.7.23 | | !
IContact resistance i [L12-6 nighestl 1 ]
] varfation - - - - . _f 3.9 4.7.3 | |
}Teruinal strength - - -I 3.29 4.7.24 | 6 lowest ! J |
, Semiannuall l | | | |
“Supgraup T i 1 i i
|IResistance to solderingl | k | |
| heat - - - - . . .. 3.25 | 4.7.20 | ~ |
[Low temperature i | i I
| operation - - . - . . 3.26 | 4.7.21 ||12-6 highestl] 1 |
{High temperature i 1 | & 6 lowest | |
| exposure - - . - . -] 3.27 i 4.7.22 | l |
[Contact resistance i i | | 1 |
I variation - - . . . . 3.9 4.7.3 | | |
| Integrity of shaft - - 3.10 4.7.4 | { i
1 I/ | |
l Subgroup 2 I . I I
Setab!li%y - = . - w . 3.21 4.7.16
IShock {specified pulse)| 3.22 4.7.17 12-6 highestl| 1 |
Yibration, high | 6 lowest | ]
| frequenty - - « - - - } 3.23 4.7.18 | |
IContact resistance | | |
| vartatifon - - + - - -| 3.9 | 4.7.3 | | |
] | U l
1 Subgroup 3 i | v, |
}Resls ance to solvents-| 3. 4.7.26 4 any value } 0 }
|
| Annuall i I |
ISalt spray [corrosion) | 3.24 | 4.7.19 | 4 any value | 0 |

1/ Every six months, test duration shall be 20 cycles.

4,6.3 Inspection of packaging. The sampling and inspection of the
preservation, packing, and container marking shall be in accordance with the
requirements of MIL-R-39032,

4.7 Methods of inspection.

4.7.1 V¥{sual and mechanfcal examfnation. Resistors shall be examined to verify

that the materials, design, construction, physical dimensions, marking, and
workmanship are in accordance with the applicable requirements {see 3.1, 3.3, to
3.3.2 inclusfve, 3.4 to 3.5.11 inclusive, and 3.33 to 3.34 {aclusfvel}.

)
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4.7.2 Conditioning (see 3.8). Resistors shall be conditioned 1n accordance
with methcd 108 of Hi[-SIﬁ—ZUZ. The following details and exceptions shall apply:
8. Method of mounting - Supported by their terminals (resistors not mounted
on 1ife test chassfs). Resistors shall be so arranged that the
temperature of any one resistor shall not apprecliably influence the

temperature of any other resistor. There shall be no undue draft on the
resistors.

b. Temperature and tolerance . Standard test condftion (see 4.3.1).

€. Initial measurements - Inttfal total resi{stance shall be measured after
mounting as specified in 4.7.5.1. This init{ial measurement shall be used
as the reference temperature for 2ll subsequent measurements.

d, Operating condition - DC continuous working voltage or a continuous
working voltage from an ac supply at commerical line frequency and
wavefors equivalent to 1.5 times the specified wattage {see 3.1}, shal}
be aﬁp11ed between the end terminals intermittently 1.5 hours “on" and .
0.5 hour "off” for a minimum of 50 hours +8, -0 hours at a temperature of
25 C, *10, -0 C. Each resistor shall dissipate 1.5 times the rated
wattage, but not to exceed the maximum rated voltage (see 3.1).

e. Measurement after conditionfng - Total resistance shall be measured at
the end of the 50 +8, -0 hours as specified in 4.7.5.1 after load has
been removed and the resistors stabilized.

f. Examinatfon after conditioning - Resistors shall be examined for evidence
of mechanical damage.

9. Test duration - 50 +8, -0 hours sinioum,

4,7.3 Contact resistance variation {see 3.9). Contact resistance varfation
shall be measured with the measuring circuit shown on figure 3, or its
equivalent. The operating shaft shall be rotated in both directions through 90
percent of the actual effective-electrical travel for a total of 6 cycles. Only
the 1ast 3 cyclesshall count in determining whether or not a contact resistance
varifatfion 1s observed at least twice in the same location, exclusive of the
roll-on or roll-off points where the contact arm moves from the termination, on or
off, the resfstance element. The rate of rotation of the operating shaft shall be
such that the wiper completes 1 cycle itn 5 seconds, minimum, to 2 minutes, maximum,

4.7.4 1Integrity of shaft {not applicable to style RJR3I2)(see 3,10}.

4,7.4.1 Mounting. Resistors shall be mounted on an appropriate mounting
fixture with thelr bodies restrafned from movement.

4.7.4.2 Pull force. A force of 5 pounds (for styles RJR12 and RJR24) and 2
pounds (for styTes RJR26 and RIR28) shall be applied along the axis of the
operating shaft, away from the body of the restistar. The ferce shall be
maintained for a minfmum of 1 minute,

4.7.4.3 Perpendicular force. A force of 2 pounds shall be applied in a

d}rectioa perpendicular to the axis of the operating shaft for a minimum of 1
minute.

4,7.4.4 Exazmination after test. Resistors shall be examined for evidence of
shaft breakage,

]
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i Xz 3 —
consTant [O—PO0——
CURRENT
SOURCE _
NOT TO . A.Cr ’
EXCEED 1. | caLiBRATION| & | ampLiFiER
; RATING OF DECADES / ; L__‘
UNIT BEING -
TESTED (SEE NOTE) , 0SCILLOSCOPE

Ry - Test specimen. :
Oscilloscope bandwidth: 100 Hz to 50 kHz,

Minimum imput impedance: At least 10 times the pominal resistance being tested,

NOTE: At the calibration of the decade, terminals 1 and 2 must be cofncident. Calibration

decade 15 to be set for the contact-resistance (CRV) level of the specified nominal resistance
being tested.

FIGURE 3. {ontact resistance variation measuring circuit.

4.7.5 DC resistance (see 3.11). Resistors shall be tested in accordance with method 303 of MIL-STD-202. The
following details shatl apply:

a. Measuring epparatus - The same measuring instrument shall be used for all resistance measuresenta in
any one test, but not necessarily for all tests.

b. Test voltage — Measurements of resistance shall be made by using the test voltages specified in table
X. The test voltage chosen, whether it be the maximusm or a lower voltage which would still provide
the sensitivity required, shall be applied across the terminals of the resistor. This same voltage
shall be ysed whenever a subsequent resistance measureament ia made,

TABLE X. DC resistance test voltage. 1/

Total resistance, nominal Haximum test voltage
] ]
Ohns | volts |
110 to Y00 incl 1 1.0
|Over 100 to 1,000 incl | 3.0
|over 1,000 to 10,000 incl | 10
jover 10,000 to, 0.1 megohm inct| 30 {
|over 0.1 megohm 1 100 |

1/ The critical resistance value is the maxioua standard
resistance value which will dissipate full wattage
when the maximum continuous working voltage is applied.
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4.7.5.1 7Total resistance. Total resistance shall be measured as specified in
4.7.5, between the resistance-element end terminals (terminals 1 and 3 on figure
1), with contact arm positioned agafnst a stop. The positioning of the contact
arm and termfnal shall be the same for all subsequent measurements of the total
resfstance on the same specimen (see 3.11.1).

4.7.5.2 End resistance, The contact arm shall be posftfoned at the extreme
counterclockwise 1In{t of mechanical travel, and the resistance shall be measured
as specified {n 4_.7.5 between the contact arm and the corresponding end terminal.
The contact arm shall then be positioned at the extreme clockwise 1imit of the
wechanical travel, and the resistance shall be measured as specified in 4.7.5
tetween the contact arm and the corresponding end terminal. During this test,
precavtion shall be taken to fnsure that rated current of the resistance element
is not exceeded. Clockwise signifies the direction of rotation of the operating
shaft when the resistor s viewed from the shaft end (see 3.11.2).

4.7,6 lamersion (not applicable to & type terminations)(see 3.12). The surface
shall be cleaned of any forefgn matter 1mmedTately before Tmmersion.

8. Precondition - The resistors shal) be preconditioned §n an oven at 125 C
£5° L for 13 #2 minvutes, or use a flworocarbon bath maintained at 125°¢
t5°C for a perfod of 1.5 #0.5 minutes. Upon completion of precondition,
ailow resistors to stabillze to room temperature far approximately 13 a2
minutes,

b. Immersion - The resistors (not to exceed 30 samples) shall be {mmersed,
(not to exceed 30 samples) inte a bath of fluorocarbon held at 85°C +5°¢,
-0'C for a perfod of 60 seconds #5 seconds. The resfstor shall be
completely submerged in the bath, with no part 2t a depth of less than 1
fach. Resistors shall be shaken for a maxfmum of 5 seconds and shall
remain in the bath for a perfod of 1 minute ¢5 seconds. ¥Yisually examine
resistors for inadequate seals, as evidence by a continuous stream of
bubbles emanating from any concentrated point on the resistor,

[ Oye penetrant veri{fication - A five piece sample of the product
exhibfting inconciusive evidence of compifance to inmersion equirements

(see 3.12), shall be preconditioned in an oven stabilfized at 125°C 25°C
for 13 +2 minutes, or preconditioned in a fluorocarbon bath maintained at
1257¢C #57°C for ! minute 45 seconds snd immediately upon removal (within &
seconds), shall be submerged fn a dye penetrant solution for 30 seconds
finfoum. .The dye penetrant solution shall consist of 0.1 graams ? er
1iter, or equivalent, of & soluble stain dye such as crystal vio
dissolved in detonized water maintained at room ambient. Upon removal
from the dye solutfon, the sample shall be held at-room temperature unti)
external surfaces are dry. The sample shall be carefully opened and
examined under 10X to 30X for evidence of dye penetration into the sealed
cavity., Evidence of such penetration verifies loss of {fmmersion seal,
and lack of such evidence verifies compliance to the requirements.

4.7.7 Actual effective electrical travel (see 3,13). The actual effective
electrical travel shal] be measured by placing the resistor 1n a suftable device
and circult which will Tndfcate both angular posftion of the operating shaft and
voltage output. The actual effective electrical travel will be the number of
turns or degrees of the operating shaft fn which & change in contact-aro pasition
glves a measurable change in voltage output.

4.7.8 Dielectric withstanding voltage (see 3.14).

4.,7.8.1 Atmospheric pressure. The resistors shall be tested In accordance with
method 301 of MIL~STU-202. The following details shall apply:
4. Special preparations - The resistors shall be mounted an meta) plates of

suffictent size to extend beyond the resistor extremitfes, and In such a
manner that measurements can be made between the terminals tied together
and any other external metal parts,
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Magnitude of test voltage - As specified in 3.1.

Nature of potential - From an alternating-current (ac) supply at commerical-line frequency and
wvavefora. This potential shall be applied for 1 minute.

- Between the terminals connected together and all externst

.

Examinations and measurements - During the tests, the leakage current shall be monitored and the
resistors examined for evidence of arcing and breakdown. At the conclusion of the test, resistors
shall be examined for evidence of damage.

4.7.8.2 Barometric pressure. Resistors shall tested in mccordance with method 105 of MIL-STD-202. The
following details and exceptions shall apply: -

e.

f.

4.7.
MIL-5

a,

b.

4.7.10

4.7.10.

Method of mounting - As specified in 4.7.8.1a.
Test condition - C.
Period of time at reduced pressure prior to application of potential - 1 minute.

Test during subjection to reduced pressure — Voltage as specified (see 3.1) from an ac supply at
commerical line frequency and wavefors shall be applied for 1 minute.

Points of application - As specified in 4.7.8.%e.

Examinations and measurements - As specified in 4.7.B.1e.

9 Insulation resistance (sse 3.15). Resistors shall be tested in accordance with method 302 of
TD-202 The fnllmim'g datmile chall apnly:

[l F pelt FULIUE RS

ceal - 8

Test condition - A or B, whichever is more practicable.

Special preparation - As specified in 4.7.8.1a.
[l

Points of measurement - As specified in 4.7.8.1d.

Torque.

operating. The torque required to move the contact arm on the resistance element shall be determined

at approximately 10, 50, and 90 percent of actual effective-electrical travel by the torque-wrench method or by
any other asthod acceptable to the Government (see 3.16.1).

4.7.10.2 clutch. The contact arm shall be adjusted to each axtrese Limit of mechanical travel, and sufficient
torque shall be applied to the Lead-screw actuator to permit the contact arm to idle for 25 complete mechanical
turns of the lead-screw actuator. During idle, a suitable electrical indicating device connected between the
contact-arm tersinal and the adjacent end terminal shall be observed for electrical continuity. After idle, the
operating shaft shall be rotated in the opposite direction. The indicating device shall be observed to determine
if the contact ars reversed direction. (see 3.16.2).
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fodnarm me
Awneh ap)

through the operating shaft to the stop.

4.7.11 Thermal shock {see 3.17). Resistors shall be tested in accordance with method 107 of MIL-STD-202. The
following details and exceptions shall apply:

a. Teat condition - F.

b. Measurements before cycling - Total resistance and setting satability shall be as specified in 4.7.5.1
and 4.7.12, respectivily.

c. Measurepents after cycling - Setting stability, total resistance, and continuity shall be measured as
specified in 4.7.12, 4.7.5.1 respectively. Continuity of the contact arm shall be verified by
connecting a vacuum—tube voltmeter or suitable indicating device, between the contact arm terminal and
the counterclockwise end terminal. The spplied voltage shall be in accordance with table X.

d. Examination after test - Resistors shall be examined for evidence of mechanical damage.

4.7.12 Setting stability. The contact era shall be set at approxisately 40 percent of the actual effective
electrical travel., An adequate dec test potential shall be applied between the end terminals. The voltsage between

the end terminals, and the voltege between one end terminal and the contact arm, shall be measured and applied to
the following formula:

E1 X 00
Setting stability in percent =
E2
Where:
E1 = Voltage across one end terminel and the contact sra terminal.
E2 = Yoltage across the end terminals.

The difference betveen the initial measyresents made before the environmental test and the messuresent made after
the test indicates the setting stability in percent.

4.7.93 Solderability {(see 3.18), Resistors shall be tested in sccordance with method 208 of MIL-STD-202. The
folloving detait-shall apply: AUl pin terminals of each resistor shall be tested.

4.7.14 Resistence—temperature characteristic (see 3.19). Resistors shatl be tested in accordance with method
304 of MIL-STD-202. The following details shall apply: -

a. Test temperatures - As specified in table XI.

b. Measurements at the end of each period - Total resistance shall be measured as specified in 4.7.5.1,
(viper against stop, measured through end terminals) at temperature maintained during the period.
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TABLE XI. Resistance-temperature characteristics.

Sequence Temperature
C

v

N Wy -

25 1/
-15 =
-55
25 1/
65
150

_—~_-___
ine
o

i~
~

/ This temperature shall be
consi{dered the reference -
temperature for each of
the succeeding temperatures.

2/ Not applicable in quality

conformance fnspection.

Note: At the option of the manufacturer, the reverse segquence may be as follows:

1. Room temperature

2. +150 #3
3. Room temperature
4. -55 23

4.7.15 Molisture resistance (see 3,20), The resistors shall be tested in

accordance with method 105 of WMIL-S5TD-202. The following detafls and exceptions
shal) apply:

Mounting - Resistors shall be clamped or otherwise mounted with terminals
exposed on a stainlfess-steel panel of sufffcient sfze to extend beyond
the resistor extremitfes, and 1n such a manner as to allow electrical
connections to be made to the terminals.

Inft{al measurement - Immedfately following the infttal drying period,
total resfstance shall be measured as specifled fn 4.7.5.1.

Polarization and loading voltage - The resistors shall be divided into
two equal groups; one group shall be subjected to polarfzation and the
other group to load,

{1} Polarjzation - During steps 1 to 6 fnciusive, a 100 volt dc
potential shall be applied with the positive lead connected to the
resfstor terminals tied together, and the negative lead connected to
the mounting plate.

(2) Loading voltage - During the first 2 hours of steps 1 and 4, a dc
test potential equivalent to 100 percent rated wattage shall be
dpplied to the resistors.

Test procedure - The moisture resistance cycling requirements shall be as
follows: For qualification inspectfon - 20 cycles; For group B

inspection - 10 cycles. Every & months, the group B quarterly test shall
be 20 cycles.
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e. Final measurements - Upon completion of step & of the final cycle, the
resistors shall be removed from the chamber and air dried for one-haif
hour at room ambient conditions. Samples shall not be subjected to
forced afr drying. The total resistance and fnsulatfon resistance shall
then be measured as specified fn 4.7.5.1 and 4.7,9, respectively. The
subsequent 24-hour conditioning period and measurements do not apply.

f. Examination after test - Resistors shall be examined for evidence of
mechanical damage, .

4.7.16 Setability (see 3.21). The resistor wiper shall be set at approximately
30 percent, 50 percent, and 75 percent of mechanical rotation. A dc voltage of up
to 2.5 volts shall be applied across the end termfnels, and the wiper shall then
be adjusted smoothly without abrupt voltage change at each test point., The
setability error shall be within the 1inits specified,

4.7.17 Shock (specified pulse){see 3.22). Restistors shall be tested in
accordance wWith ne%ﬁoa 213 oF RIL-STD-20Z2. The following detafls and exceptions

shall apply:

a. Mounting - Resi{stors shall be mounted by their norma) mounting means,
with their bodies restrained from movement, on an appropriate mounting
fixture.

b. Test leads - Yest leads used during this test shal) be no larger than AMG
size 22 stranded wire, so that the influence of the test lead on the
resistor will be held to 2 mintmum. The test lead length shall be no
longer than necessary.

€. Measurements before shock - Total resfstance and setting stability shall
be measured as specified in 4.7.5.1 and 4.7.12,

d. Test condition 1,

e, Measurements durfng shock - Each resistor shall be monitored to determine
electrical discontinuity of the resistance element, 2nd between the
contact arm and element, by a method that shall at least be sensitive
enough to moniteor or register, automatically, any electrical
discontinuity of 0.1 miliisecond or greater duration,

f. Heasurenent; after shock - Setting stability and total resistance shall
be measured as speciffed in 4.7.12 and 4.7.5.1, respectively.

g. Examination after shock - Resistors shall be examined for evidence of
mechanical damage,

accardance w - e f
shall apply:

4. Mounting - As specified in 4.7,17a.

b. Test leads - As specified in 4.7.17b,

€. Measurements before vibratfon - As speciffed in 4.7.17c.
d. Test condition - D.

e. Measurements during vibration - As specified in 4.7.17e.
f. Measurements after vibratibn - As specified in 4.7.17f.

9. Examinatfon after vibratfon - Resistors shall be examined for evidence of
mechanical damage.
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4.7.19 5alt spray {corrosjon)isee 3.24)}., The resistors sh
accordance with uefﬁua 100 of NIL-STU-202. The following det

a. Special mounting - As specififed in 4.7.15a.

b. Test condition - A.

.

c. Examination after exposure - Resistors shall be examined for corrosfon
and mechanical operatfion.

4,7.20 Resistance to soldering heat {(not applicable to L type terminals)(see
3.25). Tne resistors shall be t'Lesﬂ_Ie n"accor?!"‘ance wWith @et lio"E'ZI‘U—f—"‘“'_o
HIT-STD-202. The following details shall apply:

a. Measu;euent before test - Total resfistance shall be measured as specified
in 4.7.5.1.

b. Test condition - C.

€., Measurement after test - One hour after completion of test, the total
resistance shall be measured as specified in 4,7.5.1. Resistors shall be
examined for evidence of mechanical damage.

4,7.21 Low temperature operation (see 3.26).

4.7.21.1 Hounting. The resistors shail be mounted in such a manner as to aliow
electrical connections to be made to the terminals.

4.7.21.2 Procedure. Total resistance shall be measured as specified in
4.7.5.1. The resistors shall be placed in a chymber at rogm temperature. The
temperature shall be gradually decreased to -55C +0 C, -5 C within 2 period of
not less than 1.5 hours., For quality conformance inspection only, and at the
option of the manufacturer, the resistors may be placed in the chamber when the
chamober {5 already at the extreme low temperature. After one hour of
stab{l{zation at this temperature, setting stabi{1{ty shall be measured as
specified in 4.7.12. Full rated continvous working voltage [see 3.1 and 3.7)
shall be applied.ifor 45 minutes. The resistors may be loaded individually or in
parallel, Fifteen +5, -0 minutes after removal of voltage, setting stabilfty
shall be measured as specified in 4.7,12. The temperature in the chamber shali be
?radually lncreased to room temperature within a2 perfod of not more than 8 hours.
he resistgrs shall be removed from the chamber, and matintained at a temperature
of 25°C +5°C for a period of approximately 24 hours. Total resistance shall be
measured as specified in 4.7.5.1. Resistors shall then be examined for evidence
of mechanical damage.

4.7.22 High temperature exposure (see 3.27).

4,.7.22,1 Mounting. The resistors shall be mounted in such a manner as to allow
electrical connections to be made to the terminals,

F-3

7 299
L L.

. &

N
x

imamamdte domina tas-s -
+ CMCHWD UUT FiIlY vC3 L. M

4.7.22.3 Procedure. Total resistance and setting stability shall be measured
as speciffed In &4.7.5.1 and 4.7.12, respectively. The resistors shall be exposed
to an ambient temperature of 150°C +5°C, -0°C for a period of 1,000 8 hours. Not
less than 2 hours after the end of the exposure peried, setting stability and
total resistance shall be measured as specified 1n 4.7.12 and 4.7,5.1,
respectively. ODielectric withstanding voltage (at atwospheric pressure), and
{nsulation resistance shall be meastred as specified in 4.7.8.1 and 4.7.9,
respectively. Resistors shall then be examined for evidence of mechanical damage.
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4.7.23 Rotaticnal Life (see 3.28).

4.7.23.1 Mounting. Resistors shall be mounted by their normal mounting means, on & .0625 inch thick,
glass-base, epoxy laminate. The resistors shall be ganged in pairs, and each pair shall be connected in series,
as shown on figure 4, so that a noainally conatant current flows through the resistors, irrespective of the
contact-arm position during the turning of the operating shaft.

4.7.23.2 Procedure. Total resistance shall be measured as specified in 4.7.5.1. A dc potential, equivalent to
that required to dissipate rated wvattage across the entire resistive element of resistors having the same nominal
total resistance ss those -under test, shall then be applied as shown on figure 4. The operating shaft shall be
continuously cycled through 90 to 100 percent of the actual effective electrical travel, at the rate of one cycle
for 2.5 minutes, for the sultiturn units and 5 seconds to 2 ainutes for single turn units, for a total of 200°
eycles. A cycle shall consist of travel through 90 to 100 percent of actual effective electrical travel end
return to the starting point. At no time during this test shall the contact arm be allowed to idle at either end
of the travel. After rotation, total resistance shall be measured as specified in-4.7.5.1. Resistors shall be
examined for evidence of mechanical damage. .

RESISTOR 1| RESISTOR 2

END END END END
TERMINAL TERMINAL TERMINAL TERMINAL

i T

DC SUPPLY

FIGURE &. Rotational Life test circuit.

4.7.24 Terminal strength (see 3.29).

4.7.24.1 Pull (applicable to all terminal types). Resistors shall be tested in accordance with method 211 of
MIL-STD-202. The following details and exception shall apply:

a. Test condition - A. Applied force - 2 pounds. Resistors clamped by the resistor body, force applied
to each lead individually.

b. Measurement after test - Resistors shall be examined for evidence of mechanical damage and tested for
electrical continuity.
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4§.7.24.2 push Cappiicable to all teminals except type L). Resistors shall be tested in accordance with method
211 of MIL-5TD-202. The following details and exceptions shall apply:

a. Test condition - A, except force shall be applied in the direction toward the resistor body, force
applied to each terminal individually.

b. Reasurement after test - Resistors shall be examined for evidence of mechanical damage and teated for
etectrical continuity.

4.7.24.3 Bend (mpplicable to terminal types P, W, X, ond Y only). Resistors shall be firaly clamped and each

terminal shall be bent through 90° at a point .125 from the body of the resistor, with the radius of curvature at
the bend sonroximately 03125 inch.  The pin chall be returned to the oripinal position. bent 90° in the onnoaite

direction, and again returned to the original position. At the conclusion of the test, the resistors shall be
examined for evidence of mechanical damage and tested for electrical continuity. o

4.7.25 Life (see 3.30). Resistors shall be tested in accordance with method 108 of MIL-5TD-202. The fallowing
details and exceptions shall apply:

a. Method of mounting - Resistors shall be mounted by their normal mounting means on a .0625-inch thick,
glass base, epoxy laminate. The resistors shall be so arranged that the temperature of any one
resistor shall not appreciably influence the tesperature of any other resistor. There shall be no
undue draft over the resistors.

. Test temperature and tolerance - 85
c. Initial measureament - Total resistance shall be measured as specified in 4.7.5.1.

d. Operating conditions - Rated dc or ac working voltage at commerical line frequency and waveform (see
5.1) shall be applied intermittently to terminal 1 and 3 of the resistor, 1.5 hours “on™ and 0.5 hours
"off" for the time duration specified in 4.7.25f. Each resistor shall dissipate rated wattage, but

shall not exceed maximum voltage. Adequate precaution shall be taken to maintain the constant voltage
on the resistor.

e. Test'condition - 2,000 hours for qualification with all samples continued to 10,000 hours.

f. Measurements during test:

1) Qualification inspection - Resistance (see 4.7.5), shall be measured at the end of the D.5 hour
"off" periods after 168 +48, -0; 504 +43, -0; 1,008 +48, -0, and 2,016 +72, -0 hours has
elapsed. Units continued on test shall be measured at intervals above 2,000 hours in
accordance with 4.7.25f(2).

2) Extended Life testing - Resistance (see 4.7.3), shall be measured ot the end of the 0.5 hour
“"off" periods after 168 +48, -0; 504 +48, -0; 1,008 +48, -0; 2,06 +72, -0, and every 2,000
+96, -0 hours thereafter, until the required extended Life period (10,000 hours} hsve elapsed.
Measurements shall be made as near as possible to the specified time but may be adjusted so
that measurements need not be made during other than norsai working days.

g Examination after test - Rasistors shall be examined for evidence of mechanical damage.
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4,7.26 Resfstance to solvents (see 3.31). Resfstors shal) be tested in
accordance with method 215 of WIL-5TD-202. The following details shall apply:

8. The marked portion of the resistor body shall be brushed.

b. The number of sample units shall be as specified {n tables VI and IX, as
applicable.

¢. Resistors shall be examined for evidence of mechanical damage and
legibility of markings.

4.,7.27 Low temperature storage (see 3.32).

4,.7.27.1 Mounting. Resistors shall be mounted by their normal mounting means
and §n such a poleQOn with respect to the air stream that the mounting offers
substantially no obstructfon to the flow of afr across and around the resfistors.

4,7.27.2 Procedure. Total resistance sha]\ be measured as specified in 4.7.5.
Within one hour after this measqremept the resistor shall be placed in a cold

chamber at a temperature of -65 2 C for a perfod of 24 t4 hours., The resistofr

shalt then be removed from the chnmber and maintained at a temperature of 25°C
#5°C until thermal stabilization 15 achieved. Total resfstance shall then be

measured as specified in 4.7,5, Resistors shall then be examined for evidence of
mechanical damage.

5. PACKAGING

5.1 Packaging requirements. Resistors shall be prepared for delivery in
accordance uitﬁ RIL-R-35032.

6. NOTES

(This section contains {nformation of a generhl or explanatory nature that may
be helpful, but {s not mandatory.)

Intended use. Resistors covered by this specification are intended for use
sfronic equipnent, and are used for natching. balancing, adjusting clirecuit
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2. Title, number, and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and If required, the
specific issue of fndividual documents referenced (see 2.1

c. Title, number, and date of the applicable detafl specification sheet, and
complete PIN (see 3.1).

d. Levels of preservation and packaging and packing, and applicable marking
{see section 5).

e. Marking requirements for failure rate level and resistance temperature
characteristic (see 3.,33.4 and 3.33.5).
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6.3 Qualification. With respect to products requiring qualification, awards will be made only for products.
which are, at the time set for opening of bids, gualified for inclusion in the applicable qualified products List
whether or not such products have actually been so listed by that date. The attention of the contractors is
called to these requirements, and wanufacturers are urged to arrange to have the products that they propose to
offer to the Federal Government tested for qualification in order that they may be eligible to be awarded
contracts or purchase orders for the products covered by this specification. The activity responsible for the
qualified products list is the US Army Lsboratory Commar<!; however, information pertaining 1o guatlification of
products may be obtained from the Defense Electronics Supply Center (DESC-E), 1507 Wilmington Pike, Dayton, OH
45444, .

6.4 Sequence for examinations, measurements, and tests. The sequence for examinations, messurements, and tests
should be in accordance with table XI, end are indicated by the following sywbols:

B8 = Before test.
D = During test.
A = After test.

6.5 Selection and use information. Equipment designers should refer to MIL-STD-199, “Resistors, Selection and
Use of", for a selection of standard resistor types and values for new equipment design. ALL epplications and use
information concerning these resistors are also provided in MIL-STD-199.

6.6 High resistance and voltages. UWhere valtages higher than 250 volts rms are present betveen the resistor
circuit and grounded surface on which the resistor is mounted, or wheres the dc resistance is so high that the
insulation resistance to ground is an important factor. Secondary insulation to withstand the conditions sheuld
be provided between the resistor and mounting or between the mounting and ground.

o f o ak ma Lo Y . P [P [ T

6.7 Hounting of resistors. Resistors should oot be wounted by their Tlexible wire lesds. Hounting hardware
should be used. Printed circuit types are frequently terminal mounted, although brackets may be necessary for a
high shock and vibration environment.

6.8 Resistance temperature characteristic. Consideration should be given to tesperature rise and ambient
temperature of resistors under operation, in order to allow for the chenge in resistance due to resistance
temperature characteristic. ’

6.9 Reduction_of power rating. When only a portion of the resistance element is engaged, the wattage is
reduced in directly the same proportion as the resistance.

6.10 Stacking of resistors. When stacking of resistors, care should be taken to compensate for the added rise
in temperature by derating the vattage rating accordingly.

6.11 MIL-R-22097 substitution data. Resistors of this specification, regardless of the their failure rate
designation, are substitutes for resistors of the seme resistance value, tolerance, and performance
characteristics specified in the inactive for new design detail specification of MIL-R-22097 as follows:

Substitute specification Detail specification inactive for new design

MIL-R-39035/2 MIL-R-22097/3
MIL-R-39035/2 MIL-R-22097/4
HIL-R-39035/3 MIL-R-22097/5
v
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6.12 Contact corrosion. Contact corrosion pay develop st the point where the wiper makes contact with the
element, if a current of 25 microamps or greater is not maintained.

6.13 Retinning leads. If retinning (hot solder dip) of the teads is required (see 3.5.11).

6.14 Part or ldentifying Number (PIN). PIN is & new term encompassing previous terms used in
specifications such as part number, type designator, identification number, ect. {see 1.2.1).

6.15 Subject term (key word) listings.

Ohmic
Potentiometer
Resiastance

6.16 Changes from previous issue. Marginal notations are not used in this revision to identify changes with
respect to the previous issue due to the exteniveness of the changes.
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TABLE XII. Sequence for examinations, measurements, and tests.
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} test itance fvariation

|voltage at |
latmospheric
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| i ] i
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mechanica)
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Actual effective

Yl amb e an .
| electrical travel
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IThemal shock

|roup II

|ResTstance

| temperature

| characteristic

|Moisture
resistance

|

{6roup 111

ISEocE {specified
pulse)

|¥ibration, high
frequency

1Salt spray

| (corrosion)

|Group [V
lReslstance to

soldering heat--
| {not applicable
{ to terminal L}

ILife

|
,Erou Y
Low Eemperature
operation
Low temperature
| storage
IHigh temperature
exposure
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPECTION

16, .SCOPE

10.1 Scoge This appendix details the procedures for submission of samples,
with related data, for gual{fication {nspection of resistors covered by this
specification. This appendix 1s a mandatory part of the specificaticn. The

procedure for extending qualification of the required sample to other resfistors
covered by this specification 1s also cutiined herein.

20. APPLICABLE DOCUMENTS. This section 1s not applicable to this appendix.
30, SUBMISSION

30.1 Sample. The sample sjize and test routine for each style shall be as
indicated In table XIV.

30,2 Test data. When tests are to performed at a Government laboratary, prior
to submission, all sample units shall be subjected to 2l) of the tests indicated
as nondestructive in table YI, Each submission shall be accompanied by the test
data obtained from these tests. The performance of the destructive tests by the
manufacturer on & duplicate set of sample units s encouraged, althuugh not
required. Al]l test data shall be submitted in dupliicate.

30.3 Description of ftems. The manufacturer shall submit a detafled
description of the resistors befng submftted for qualification, including material
used for the resistance element, the type of coating or enclosure, and the
waterial used for the housing and terminals. After qualification has been
granted, no change shall be made in materials, design, or constructfon without
prior notification to the qual{fying activity.

40. EXTENT OF QUALIFICATION

40.1 Extent of qualification. The resistance range included n the
qualification of any one resistor style will be between the highest and Jowest
resistance valués- inspected, Qualification of characteristic H is basis for
qualification of F and C, qualification of characteristic F 1s basis for
quatification of charqcter stic €. Characteristic C qgualifies characteristic C
only. QGualification of one terminal type may be extended to other terminal types
provided the {nternal constructfon {s the same and addftional testing 1s performed
In accordance with table XIV. The extent of qualification between fa{lure rate
levels shall be specified in table XI11.

TABLE X111. Extension of qualification between fallure rate Tevels.

T T
Failure rate | Will qualify fallure!

|

i

\ level rate level )
I |
] ] S, R, P, M I
| R R. P, M |
t P P, M }
| M M 1

4
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TABLE XI¥. Qualificatfon sample size and test routine.
I | ] I |
|Extension of qualification | Resistance | Terminal type | Quarterly | Test routine ]
| | value tested 1/ 2/ | | i
i i | I ]
1 ] : | I |
i | IType submitted 3/1 | i
|Single terminal type | Righest | e I 23 | Group I, IA. A1l samples thenl
| submission over a range | Lowest l - | 24 | divided equally for groups |
I of resistance. = } 1II thru VI fnclusfve. E
| I
I l Highest ——— & Group II.
i ] |
I Highest | -a- | 51 | Group 1, IA and group Vil.
Lowest |l - 51 |

| |
| T 1 e T “GFoup I, IA and group ViIl I
! l' I' (any vaiue, any terminal type)l
| T [ I |
IP, Y, ¥, and X type over a | Highest I 2 (or Y) 24 | Group I, IA. A}l samples then|
| range of resistance. | Lowest {t P {orY) 24 | divided equally for groups |
I 111 thru ¥I fnclusive. }
I T |
l | Highest | P {orY) 6 Group II {

! Lowest | (W or X) 6 }
|
I T . i T
t ] Highest {¥ or X} I 23 | Group 1, IA. A1l samples theni
| | | | divided equally for groups |
i { { 111 thru ¥I inclusive. }
i | I )
1 | Highest 1 P lor ¥} 26 | Group 1, IA, and group VII. |

| Lowest | P {orY) 25 | i
| | Highest 1 (WorX) 26 i |
{ Lowest (W or X} I 25 , -
[ I | T T
i | | --- | 4 | Group I, 1A, and group VIII
| | l | | any value, any terminal tvpe
i | | l i
See footnotes at end of table.
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TABLE X1V, qQualification sample size and test routine - Continued.
| I
Extension of qualification | Resistance | Termipal type Quarterly Test routine
value tested 1/ 2/
{ |
| : | |
P, Y, and L type over a Highest P (or Y} 24 Group I, 1A. ALL samples then|
range of resistance. Lowest P (or Y) 24 divided equally for groups
] 111 thru V1 inclusive.
1 Highest | P Cor ¥) 6 Group 11
|
Highest | v 26 Group I, IA. ALl samples then
' | equally divided for groups
1 i I 111 thru VI inclusive.
|
Highest L |26 Group 1, IA and group VIII
| [ ’
Lowest L 25
| Highest P (or Y) 26
|
| Lowest P _(or Y) |25
. 4 Group 1, IA and group V1II
I any value, any terminal type.|
i
[P, ¥, L, ¥, and X Highest P (or Y) 3/ 24 Group I, IA. ALL sample then
| type over » renge of i { - { divided equally for groups
| resistance | 11X thru VI inclusive.
towest P {or 1) 24
1 Highest P_tor Y) é Group II.
Highest | A, B, ¥orX 4]
|
| Highest L 24 | Group I, IA. All samples then|
1 divided equatly for groups
[ | | 11I thru VI inclusive.
| |_Highest A, B, W or X | 24
[ |
| Highest L 17 Group !, IA and group YII
| |
| Highest | P Cor 1) 17 1
] | I
Highest A. B, WorX 17 | |
Lowesat L 17
Lowest P (or Y) |17
|
| Lowest A, B, WorX 17 1
t | Group 1, IA and group VIII |
| [ I 4 | (any value, any terminal |
| 1

|

type).

< onn
iype r

i

1N =

Ly N
1

sz201 =B T E . Muwn
Will quatify

T L1 R
TTT WILL QuaiLity 'r-

Terminal type *X" will qualify "W" and conversely "W"™ will qualify “X".

HaB L e X

by subjecting &

sample units of any resistance value to visual and wechanical examination.

Iw
~

P, Y, L, ¥, Xor D,
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Air Force - 85
Navy - EC
Air Force - 85 Agent;

NASA - HA DLA - ES
Review activities: (Project 5905-1205)

Army - EL, NI, WU,
Navy — AS, EC, 0S

Air Force - 17, BO
OLA - ES

User activities:
Army - AT, AV, ME
Navy - MC
Air Force - 19
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